1. Euler's problem of whether the sum of three biquadrates can be a biquadrate; that is, whether the diophantine equation X4 + y 4 + Z (4 = W41) has any (non-trivial) integer solutions, has never been solved.1 The problem is a hard one; indeed, a modem investigator has stated: ". . . it would be difficult to mention any other [problem] which has yielded so little to the efforts of those who have attempted its solution."
The most that is known to date is that there is no solution of (1) with3 w < 1024. I have recently proved that there is no solution of (1) with w < 10,000.
(2) This result makes it appear probable that there are no solutions of (1) whatever, especially since several closely allied soluble diophantine equations such as X4 + y4 + z4 + t4 = W4, x4 + y4 = w4 + t4,x4 + 2y4 + 2z4 W are known to have comparatively small solutions.4 2. The first step of the proof is to reduce the solution of (1) to the solution of another diophantine equation containing more variables but with the variables subjected to a number of restrictive conditions which it is unnecessary to state here:
The old variables are easily expressed in terms of the new; for example, w = 24"9"d4k + e41. The inequality (2) in conjunction with (4) immediately restricts a, d, e, k and I to a finite number of choices; in fact,
3. The second step of the proof is to discuss (3) for each of the cases given by (5). The most difficult case turns out to be when ur = 0, e = 1 and d= e = k = 1. (3) Math#maticiens, 21, 161 (1914) ). A fatal lacuna in Werebrusow's proof was pointed out by E. T. Bell (Mathematics Student, 4, 78 (1936) ).
